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DATE: November 24, 2021 

TO: Jean Stolzman AIA, LEED AP BC+C 

FROM: Ellie Myers – The Greenbusch Group, Inc. 
 Justin Morgan, INCE 

RE: Issaquah High School #4 and Elementary School #17 – Football Field Acoustics 
Memo   

Transmitted by:  Mail  Delivery  Fax  E-mail 
 

INTRODUCTION 
The intent of this memorandum is to provide an update to the memorandum issued in 
October 2019 summarizing sound levels associated with the football field at the new 
Issaquah High School #4 and Elementary School #17, which is being designed for the 
Issaquah School District. 

REGULATORY CRITERIA 
Noise generated by the football field will include, but is not limited to, unamplified human 
voices from the audience and players on the field and amplified human voices through the 
PA system. Unamplified human voices from the audience and players on the field are 
exempt from the provisions of the Washington Administrative Code (WAC) 173.60.040, per 
WAC 173.60.050. However, voices amplified by the PA system will need to comply with 
codified sound limits, which prohibits sound levels at neighboring properties from exceeding 
57 dBA between 7:00 am and 10:00 pm.  

ACOUSTICAL MODEL 
The primary tool used to predict sound levels at neighboring properties was a 3-D computer 
noise model using the acoustic modeling software environment Cadna/A. Cadna/A utilizes 
the CADNA (Control of Accuracy and Debugging for Numerical Applications) computation 
engine developed by the Pierre et Marie Curie University of Paris. The model used for this 
Project utilized the International Organization for Standardization 9613 Part II algorithms, 
implemented in the Cadna/A software, which accounted for the effects of distance, 
topography, and surface reflections on sound levels. 

Locations of structures, information about the PA system, and topographic information was 
provided by Bassetti Architects and Travis Fitzmaurice Wartelle Balangue Engineers Inc. 
(TFWB). Structures located at the field include one grandstand (GS), one visitor stand, and 
a noise barrier on the back of the GS. The GS upper-level seating is approximately 16 feet 
above grade and will have an angled canopy 33 feet above grade. 

The PA system contains four groups of speakers, which include two large speakers, two 
sets of 10 medium speakers, and two small speakers mounted to the front and sides of the 
GS canopy. 

PA System 
Four types of speakers will be used for the football field and GS. Speakers do not radiate 
sound equally in all directions, but rather focus mid and high frequency sound in front of the 
speaker. This directivity was included in our analysis based on technical information 
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published by the manufacture and is presented in the Appendix. The speakers used for this 
project were selected by TFWB and include the following: 

• Two Community R1-94Z 2-way horn loaded weather-resistant loudspeakers 
mounted approximately 33-feet-above grade, directed towards the football field, 
and operating at a nominal power of 200 Watts (W). 

• Ten Community R.5 COAX99T 2-way coaxial weather-resistant full-range 
loudspeakers mounted approximately 33-feet-above grade, directed towards the 
track, and operating at a nominal power of 100W.  

• Ten Community R.5 COAX99T 2-way coaxial weather-resistant full-range 
loudspeakers mounted approximately 33-feet-above grade, directed towards the 
GS seating, and operating at a nominal power of 100W.  

• Two Bogen S86 ceiling speaker grille assemblies mounted approximately 30-feet 
-above grade, directed towards the ticket booth and concessions, and operating 
at a nominal power of 4W.  

Figure 1. Location and Direction of PA System Loudspeakers 

 

ANALYSIS 
The speakers were modeled at locations shown in the 2020 100% CD specification 
documents. The two Community R1-94Z speakers were modeled as being mounted front 
and center on the underside of the canopy. Each speaker was oriented to cover one half of 
the football field. The 20 Community R.5 COAX99T speakers were mounted in pairs, 
approximately 26 feet apart, along the front underside of the canopy. Ten of the Community 
R.5 COAX99T speakers were directed towards the GS seating and the other 10 were 
directed towards the track area west of the football field. One Bogen S86 ceiling speaker 
was directed towards the ticket booth, and the other was pointed towards the concessions. 
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All speakers were modeled at the proposed operating power and sound levels were 
predicted at neighboring properties. 

RESULTS 
With all 24 loudspeakers operating at the same time, sound levels at neighboring property 
lines are expected to exceed code limits by up to 21 dB. To meet code at neighboring 
property lines the operating power of the Community R1-94Z and Community R.5 COAX99T 
loudspeakers may be limited to 1W. The Bogen S86 Speaker can likely operate at the 
proposed 4W. We recommend sound level measurements of the PA system be made after 
it’s installation to adjust the speaker sound levels until they meet code at neighboring 
property lines. A limiter should be set for the speakers once the appropriate sound levels are 
determined.  
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Appendix  
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